Objective-To assess quality of storage of vaccines in the community.
Introduction
Much money, time and effort has been put into the current national immunisation programme to ensure its success. One of the factors affecting success is the storage of vaccines. Vaccines must be stored at the temperatures recommended by manufacturers in order to maintain their potency. '4 Guidelines exist at both nationals and local6 levels to minimise exposure of vaccines to adverse temperatures during storage. The national guidelines recommend that, firstly, vaccines received are immediately placed under the required storage conditions (polio 0-4°C, other vaccines 2-8°C) and that a nominated, trained person should be responsible for vaccine storage. This person should be able to work to a written procedure developed to meet local needs. Secondly, the temperature of the refrigerator should be monitored with a minimum and maximum thermometer irrespective of whether the refrigerator incorporates a thermometer dial and the -maximum and minimum temperatures should be recorded regularly. Written procedures should indicate the action to be taken if the temperature goes outside the specified range. Thirdly, if the refrigerator has no automatic defrosting facility it should be defrosted regularly. During defrosting the vaccines should be stored in an alternative refrigerator or cool box. Fourthly, reconstituted vaccine must be used within the manufacturers' recommended period. Partially used multidose phials must be destroyed at the end of the session.
In Third World countries where ambient temperatures are high the monitoring of the "cold chain" from production to delivery of vaccines to patients is given high priority. A recent study from a temperate country showed considerable weaknesses in the cold chain during transportation from the manufacturer to the child health clinics.78 Similar weaknesses may exist in the British cold chain system. Additional exposure to adverse temperatures within the clinics could reduce the potency of the vaccines. Our study was undertaken to assess the quality of storage of vaccines in general practices and community child health clinics in two health districts.
Subjects and methods
We obtained a list of general practices and community child health clinics participating in childhood immunisation from the immunisation centre for Central Manchester Health Authority. There were a total of 30 practices and 10 child health clinics. We listed the centres in alphabetical order and selected every alternate one for inclusion in the study (15 practices and five child health clinics).
We also obtained a list of general practitioners practising in the Bradford area (total 255). General practitioners were listed in alphabetical order and every eighth one was selected; if a general practitioner was selected from a practice already represented the next practitioner on the list was substituted. Thus 30 practices (27% of practices in Bradford area) were included in the study.
A questionnaire on vaccine storage was sent to the selected centres together with a letter emphasising the anonymity and confidentiality of the respondents' answers and a self addressed envelope for returning the questionnaire. Non-respondents were not followed up as they were unidentifiable.
Eight centres were selected for monitoring of temperatures in the refrigerators. The four centres closest to our workplaces were chosen as this allowed close contact with the person in charge of vaccine storage.
We gave verbal and written instructions on using maximum and minimum thermometers, which we provided. The refrigerators consisted of eight domestic refrigerators and two wall mounted drug storage cabinets with incorporated thermostats and external temperature gauges. The thermometers were placed in the middle of the storage area. Although vertical positioning was recommended by the manufacturers the thermometers were placed horizontally because of the limited space. Previous comparisons between BMJ VOLUME 304 vaccine storage. Particular attention should be given to training of people responsible for vaccine storage, in the use and care of equipment such as maximum and minimum thermometers and thermostat controls. The maximum and minimum storage temperatures should be recorded daily irrespective ofthe type ofrefrigerator, and the thermostat should be adjusted when temperatures are outside the recommended range. Thirdly, use of the refrigerator for storing other items should be minimised to avoid frequent opening of the door, and, fourthly, local guidelines should address the safe storage of vaccines during transportation.
The cold chain for vaccines is a vulnerable point for the immunisation programme. Ensuring that each phial of vaccine is maintained under appropriate conditions until used will safeguard the programme's success.
We 
